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Questions by H. F. Keller, Jr., Allied Chemical 
Corp., Syracuse, N. Y.: 


It is my understanding that you set a 0.050 inch 
per month figure as a maximum value for deter- 
mining the acceptability of Hastelloy C. How was 
this value established? How is this value affected 
by the use of welded test specimens incorporating 
both weld and base metal? 


Reply by M. A. Streicher: 


In the article, the statement is made (last 
sentence) “The corrosion rate of material whose 
rate exceeds 0.05 in /mo. can be reduced by 


additional annealing treatments at 2235 + 25 F.” 
Data given in Table 2 show that the corrosion 
rate of those heats whose rate exceeds 0.05 in/mo 
(3.8 g/sq dm in 24 hours) in the ferric sulfate- 
sulfuric acid test can be reduced to a rate below 
this value by heating to 2235 + 25 F. Further 
support for this observation was obtained in 
additional tests (not described in the article) on 
welded specimens and on specimens up to 3 inches 
thick. In each case, one or more annealing treat- 
ments reduced the rate to less than 0.05 in/mo. It 
is not the purpose of the article to specify for 
general use a maximum permissible corrosion 
rate for acceptance but to demonstrate how optimum 
corrosion resistance can be produced by heat. 
treatments. 
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Ferricyanide test for stainless steel 
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stainless steel, 57t 
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" metals, volatile inhibitors for, 222t 
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corrosion cracking of high strength 
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tance of at high temperature, 307t 
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Gold-palladium, molten alkali carbo- 


nates vs, 237t 
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"", stainless steel vs, 179t 

Hastelloy C, uranium extraction solution 
vs, 239t 
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alloys for, 80t 
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chromium-nickel stainless steel con- 
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166t 
"" 18Cr- 8Ni - Ti stainless steel attack 
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bility of vs, 189t 
Stress corrosion cracking of steels as 
affected by, 93t 


Hexamethylimine as a volatile inhibitor, 
222t 
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layer on iron, 275t 

Hydration of metal oxide films, 35t 
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314t 
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335t 
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350t 
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Embrittlement of steels, 189t 

Evolution potential, nickel in alkalies, 47t 

Peroxide, rare earth metals vs, 145t 

In reducing oxide film on iron, 29t 

Penetration rate of in iron in H2S - CO2 - 
H2O system, 235t 
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faces, 213t 

Hydrophobic contaminants on metal sur- 
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" effect of volatile inhibitors on metals, 
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corrosion rate, 7t 
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Amine, study of by nuclear magnetic 
resonance, 299t 

Aromatic amine, study of by nuclear mag- 
netic resonance, 299t 

Evaluation of by potentiostatic methods, 
321t 

Inorganic, chromates for aluminum pro- 
tection, lt 

", disodium phosphate, 115t 

", for ammonium nitrate corrosion of mild 
steel, 73t 

", nitrates as, 129t, 289t 

", sodium nitrate as, 129t 

", potassium dichromate, 115t 

", sodium nitrite, 115t, 282t 

Nitrates as, 129t 

", in ferric chloride attack on stainless 
steel, 289t 

Organic, amine, study of by nuclear mag- 
netic resonance, 299t 

", for ammonium nitrate corrosion of mild 
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Sodium nitrate, 129t 

" nitrite for mild steel, 282t 

Volatile, 222t 


Insulating coatings on metals, cathodic 
processes under, 218t 

"" on metals deterioration of in electro- 
lytes, 125t 

Intergranular corrosion, iron in ammonium 
nitrate, 184t 

"' cracking of stainless steels and nickel- 
base alloys in polythionic acids and in 
acid copper sulfate, 256t 

" stress corrosion of mild steel, 73t 

" cracking of mild steel in ammon- 
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Intermetallic compounds, effect of in 
metallic coatings on metals, 371t 

" " of beryllium, oxidation resistance of 
at high temperature, 307t 
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Analysis by potentiostat, 367t 
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- Base alloys, mercury vs, 384t 
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Crevice corrosion of, 115t 

Electrodeposition of onto aluminum alloy 
pipe, 11llt 
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High temperature water vs, 341t 

Hydrochloric acid vs, 293t 

Hydrofluoric acid vs whiskers, 203t 
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Oxidation at low pressure and room temper- 
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Oxides, effect of on aluminum protection 
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Oxide formation in passive layer on iron, 
275t 
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Plastic deformation affects corrosion of, 
293t 
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metals in electrolytes, 218t 
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system, 384t 

processes, 7t 

"'" reaction, Nimonic 75 in carbon mon- 
oxide, 252t 

"'' stainless steel pitting, 129t 


‘Knife-line' attack in stainless steel, 57t 


Lanthanum beryllide, oxidation resis- 
tance of at high temperature, 307t 
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Alternating current corrosion of in tap 
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Carbonate, protective film formation, 
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Dioxide film formation, 150t 
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Sulfate, protective film formation, 150t 
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Macro-cell formation in crevice corro- 
sion, 115t 
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steel, 341t 

Manganese, mercury corrosion of alloys 
containing, 384t 

Manometric methods of measuring soil 
respiration, 335t 

Mass transfer coefficient, determination of, 
303t 
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cracking susceptibility, 189t 


MECHANISM 

Acid attack on stainless steel, 57t 
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Deterioration of insulating film on metal 
in electrolyte, 125t 

Dissolution of iron whiskers, 203t 

Electrochemical corrosion of metals, 7t 

Inhibition of ammonium nitrate corrosion, 
73t 

Iron corrosion in high temperature water, 
341t 

" surface film formation, 29t 

Passivation of chromium, titanium, and 
stainless steel, 35t 

Passive film formation on iron in sulfuric 
acid, 275t 

Pit formation in aluminum alloys in 
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less steel, 269t 
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Transgranular stress corrosion cracking 
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System, two-phase kinetics of corrosion 
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Beryllide, oxidation resistance of at high 
temperature, 307t 
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(proposed), 209t 


NICKEL 

Alkalies vs, 47t 

Alloys, acid copper sulfate vs, 256t 
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borate, carbonate and hydroxide, 47t 


CORROSION — NATIONAL ASSOCIATION OF CORROSION ENGINEERS 


N-Continued 


pH affects passivation of in sodium borate, 
carbonate and hydroxide solutions, 47t 

Polarization of in sodium hydroxide, 
carbonate and borate solutions, 47t 

Sodium borate, carbonate and hydroxide vs, 
47t 

Stress corrosion cracking of austenitic 
stainless steels containing various 
amounts of, 269t 


Nimonic 75, carbon monoxide vs, 252t 
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Beryllides, oxidation resistance of at high 
temperature, 307t 

Effect of addition to stainless steel, 166t, 
256t 

" of in austenitic alloys, 15t 

~Potassium system, effect of oxygen in, 
392t 

-Sodium system, effect of oxygen in, 392t 

Solubility of in lithium, 392t 
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-Zirconium alloys, lithium vs, 392t 


Ni-o-nel, uranium extraction solution vs, 
239t 

Nitrate, ammonium, iron vs, 184t 

", ", mild steel vs, 198t 

" inhibitors of ferric chloride attack on 
stainless steel, 289t 

Nitrates as inhibitors, 129t 

Nitric acid test, 57t 

"-hydrofluoric acid test, 57t 
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Nitrites, organic, as volatile inhibitors, 
222t 

Nitrite, sodium, as inhibitor for mild steel, 
282t 

Nitrobenzoates as volatile inhibitors, 222t 
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Effect of as impurity in refractory metal- 
alkali metal systems, 392t 
" austenitic alloys, 15t 
For inert aeration in tests, 1t 
Zircaloy-2 properties affected by content 
of, 350t 


Notch sensitivity, effect of on stress 
corrosion cracking of high strength 
steels, 93t 

Nuclear magnetic resonance study of amine 
inhibitors, 299t 

" reactor simulated fuel solution, stainless 
steel vs, 138t 

water systems, corrosion in, 34lt 
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Optical polarization method for film thick- 
ness measurement, 35t 

Ordering in austenitic alloys, 15t 

Oxalic acid test, 57t 
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Beryllides at high temperature, 307t 

Chromium in air, 35t 

Copper-nickel alloys, 80t 

Ferrous to ferric ion, 111t 

Iron at room temperature and low pressure, 
29t 

Kinetics of, Nimonic 75 in carbon mon- 
oxide, 252t 

Nickel electrodes in sodium borate, car- 
bonate and hydroxide, 47t 

Of rare earth metals, 145t 

Stainless steel in air, 35t 

Titanium in air, 35t 

Uranium, mechanism of, 314t 
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in, 269t 
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effect of, 54t 

Adsorption of in metal oxide films, 35t 

Copper-nickel alloys vs, 80t 
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", effect of on high temperature water 
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steel and Inconel, 341: 

Effect of in lithium attack on niobium- 
zirconium alloys, 392t 
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steel, 138t 
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metal systems, 392t 

Ferrous to ferric ion by dissolved, 111t 

Liberation of during polarization of nickel 
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Mass transfer coefficient calculated from 
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Reactions in passivation of iron in sulfuric 
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Sticking probability of, 29t 

Uptake of soil, 335t 
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Anodic, of stainless steels in uranium 
extraction solution, 239t 

Iron in sulfuric acid, 263t, 275t 

Of metals by volatile inhibitors, 222t 

Of nickel in sodium borate, carbonate and 
hydroxide solutions, 47t 

Stainless steel, chromium and titanium in 
air and electrolytes, 35t 

Stainless steel in acids, 129t 


Passive film composition, iron in sulfuric 
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Anodic, of metals, 321t 

Breakdown potentials of chromium-nickel 
stainless steels containing supplementary 
alloying elements, 166t 

Chromium and stainless steel in hydro- 
fluoric acid, 179t 

Mild steel exposed to chloride and sulfate 
ions, 282t 


Stainless steel and chromium in hydrofluoric 


acid, 179t 


Permeability to hydrogen of metals with 
metallic coatings, 392t 

Petroleum refinery streams containing 
sulfur compounds, stainless steel vs, 
256t 
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Effect of in chloride attack on stainless 
steels, 89t 
crevice corrosion, 115t 
"on anodic behavior of carbon steel in 
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ammonia, 303t 
"''"" dissolution rate of mild steel exposed 
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"'" electrodeposition of iron onto alumi- 
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341t 
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ting measurement, 361t 
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tion onto, 111t 

Pipeline, underground, attack by bacteria, 
335t 
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Aluminum alloys in natural waters, 329t 

Aluminum, measurement of, 361t 

Ferric chloride attack on stainless steel, 
289t 

Iron whiskers in hydrofluoric acid, 203t 

Measurement by radiographic- photographic 
method, 361t 

Stainless steel, theory of, 129t 

Susceptibility of chromium-nickel stainless 
steel affected by supplementary alloying 
elements, 166t 

‘Tunnel’ type, 104t 


Pits, artificial, for studying aluminum 
alloy corrosion in natural waters, 329t 
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Plastic deformation, effect of on corrosion 
of iron and steels, 293t 

Plating, cleaning of metal surfaces prior 
to, 213t 

Platinized platinum electrode, use of in 
tests, lt 
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Beryllide, high temperature oxidation 
resistance of, 307t 

Decoration of reactive sites in stress corro- 
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Effect of on stress corrosion cracking of 
stainless steel in reactor fuel, 138t 

Ferrous-ferric sulfate solution vs, 218t 
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", of carbon steel in sodium chloride solu- 
tions containing ammonia, 303t 

", of stainless alloys in uranium extraction 
solution, 239t 

Cathodic, of insulated metals in electro- 
lytes, 218t 

Effect of on crack propagation in stress 
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Laboratory test assembly for, 218t 

Nickel in sodium hydroxide, carbonate and 
borate solutions, 47t 

Of lead by alternating current, 150t 

Optical method for measuring film thick- 
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Potentiostatic, in measuring stainless steel 
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Stainless steel, chromium and titanium in 
electrolytes, 35t 

Study of ferrous ion reduction by, 111t 


Polishing, film formed on metals during, 
35t 


POTASSIUM 
Dichromate as inhibitor, 115t 
Ferricyanide paper test for metal surface 
cleanliness, 213t 
" test for stainless steel pitting potential, 
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-Niobium system, effect of oxygen in, 
392t 
POTENTIAL 
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ate and hydroxide, 47t 
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Measurement method, 
Of mild steel in ammonium nitrate affects 
stress corrosion cracking, 198t 
Pitting, of stainless steel, 129t 
Polarization, effect of in reducing the 
ferrous ion to metallic iron, 111t 


Potentiokinetic technique for observing 
stainless steel pitting, 129t 

Potentiostat, classical, 321t 

Potentiostatic iron analysis, 367t 

" methods of inhibitor evaluation, 321t 

Pourbaix diagram, 321t 

Precipitation hardening steels, stress 
corrosion cracking of, 93t 

" treatment, effect of on copper-base 
alloys, 379t 

Pressure, low, effect of on iron oxida- 
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Pretreatment, effect of in reactor fuel 
attack on stainless steel, 138t 
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Radioactive tracer technique for testing 
metal surface cleanliness, 213t 

Radiographic-photographic method of 
pitting measurement, 361t 
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Electronic structure of, 145t 
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145t 
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Rectification of alternating current by 
magnesium, 150t 

Refractory metal-alkali metal systems, 
effects of impurities in, 392t 

Repassivation of pitted stainless steel, 129t 

Research in corrosion, 209t 

Resonance, nuclear magnetic, in study of 
amine inhibitors, 299t 

Rhenium, effect of addition to stainless 
steel, 166t 

Rolling, effect of on carbon steel attack 
by sulfuric acid, 293t 
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Short-range order in austenitic alloys, 15t 

Sigma~phase formation in stainless steel, 
S7t 

Silicides as coating on metals, effect of 
on permeability to hydrogen, 371t 
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hydrogen of, 371t 

", effect of addition to stainless steel, 166t 

", Zircaloy-2 properties affected by content 
of, 350t 

Silver as coating on metals, effect of on 
permeability to hydrogen, 371t 
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Borate, carbonate and hydroxide vs nickel, 
47t 

Bromide, stainless steel vs, 166t 

Chloride, aluminum vs, 115t 

", carbon steel vs solutions of containing 
ammonia, 303t 

", high strength steels vs, 93t 

", iron vs, 

", low alloy steels vs, 93t 

" plus sulfate, aluminum vs, It 

" solutions containing ammonia, anodic be- 
havior of carbon steel in, 303t 
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Chromate as inhibitor for aluminum, It 
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steel cracking, 138t 
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Hydroxide, copper-nickel alloys vs, 80t 

-Niobium system, effect of oxygen in,392t 
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in, 335t 
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corrosion cracking susceptibility of 
stainless steels and nickel-base alloys, 
256t 

Solvent cleaning of metal surfaces, 213t 
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liness, 213t 
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15t 

Steam, high temperature, Zircaloy-2 vs, 
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"" stress corrosion cracking of, 93t 
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Acids vs, 245t 
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", reactor fuel vs, 138t 
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", sodium chloride vs, 166t 
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Nitric acid vs, 57t, 129t 

"'- hydrofluoric acid vs, 57t 

Ordering in, 15t 
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Oxide films on, 35t 
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Simulated reactor fuel vs, 138t 
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Uranium extraction solution vs, 239t 
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Welding, effect of on properties of, 57t 
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Implications of the Stress Aging Yield Phenomenon with 
Regard to Stress Corrosion Cracking. By P. R. Swann 
and H. W. Pickering, Corrosion, Vol. 19, 369t-372t 
(1963) November. 


On page 370t, Figure 3 should appear as: 
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Figure 3—The effect of temperature on the ratio Ac/o for a 
copper-8 wt percent Al alloy.’ 


On page 370t, caption for Figure 2 should read: 


Figure 2—The effect of the nickel and nitrogen content of austenitic 
stainless steels and the stress aging temperature on the ratio Ao/o. 
The stress aging time was 30 minutes at 5 percent strain. Also shown 
is the time for stress corrosion failure as a function of temperature.° 


Corrosion Resistance of Type 329 Stainless Steel in Nitric 
Acid Containing Chloride Ion, By Irvine I. Tingley, 
Corrosion, Vol. 19, 408t-413t (1963) December. 


Beginning with line 7 on page 408t read: 


totally immersed, or in the hot vapors without reflux, 
Type 329 was as resistant as Type 309SCb, and more so 
than Types 316, 304L and Ni-o-nel. In the 


Theory of Stainless Steel Pitting. By W. Schwenk. Corro- 
sion, Vol. 20, 129t-137t (1964) April. 
The equations on page 134t should read as follows: 


dE 


dE 3 
= 2 


~ 


(6) 


For potentials to about 700 mVy there follow from 
Figure 8: 


= 


The result of this is the Tafel slope for the dependence 
of current density on potential in the pit bottom area: 


b, = — 0434-92. > 87 mv (7) 
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Statistical Distribution of Stress Corrosion Endurance, 
By F. F. Booth, G. E. G. Tucker and H. P. Godard, 
Corrosion, Vol. 19, 390t-395t (1963) November. 


The first paragraph on page 393t should read: 


The comparison was made in two ways: (1) graphi- 
cally, as in Figure 3, where a histogram of the observed 
“t”? values is compared with the theoretical frequency 
distribution, and (2) by an x? test of goodness-of-fit be- 
tween the actual and theoretical numbers of results falling 
within various ranges of “t”. The agreement between 
observation and theory is seen in Figure 3 to be excellent 
and this was confirmed by the x” test where a probability 
of 0.39 was obtained. 


On page 394t, last two lines of first complete paragraph 
should read: 


ful one, as it corresponds roughly with the smallest mem- 
ber of a sample of five. 


On page 394t, the first two lines of the second com- 
plete paragraph in the right column should read: 


The units for the last two columns in Table 2 are 
the geometric mean of the endurance 


On page 395t, line 9 of the paragraph headed “Ex- 
ample” should read: 


are 1041-3520 etc. Now 104-1352 = 10# 1071-3520 


Line 12, same paragraph, should read: 


0.3693 and writing G = 10 then the failure time of the 


EFFECT OF PLASTIC DEFORMATION ON THE CORROSION 
OF IRON AND STEEL, by N. D. Greene and G. A. Saltzman. 
Corrosion, Vol. 20, 293t-298t (1964) September. 


On Page 294t, Col. 2, Para, 1, change to read: The results of 
these corrosion tests were as follows. 


CORROSION ASPECTS OF IRON, AUSTENITIC STAINLESS 
STEEL AND INCONEL IN HIGH TEMPERATURE WATER, by 
C. F, Cheng. Corrosion, Vol. 20, 341t-349t (1964) November. 


Running headlines at the tops of pages 343t, 345t, 347t and 
349t should read: 


CORROSION ASPECTS OF IRON, AUSTENITIC STAINLESS 
STEEL AND INCONEL IN HIGH TEMPERATURE WATER 
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